Background and Importance
Iniencephaly is a rare disease which was described for the first time by Saint Hilaire in 1836. The description was then completed by Lewis in 1847 and Ballantyne in 1906 [1] . This complex malformation is a part of neural tube defects, and etiologic factors are probably numerous with environmental and genetic involvement [2, 3] . This disorder is clinically characterized by a retroflexion of head, a very short neck, a marked lordosis of the cervical spine, and in many cases an upward turned face [3] [4] [5] . Anatomically, the malformation is represented by enlargement of foramen magnum, varying degrees of cervical and thoracic vertebrae fusion, and incomplete closure of posterior arches of cervical vertebrae [3] [4] [5] [6] . Several associated malformations of central nervous system have been described [7] . Diagnosis can be made in utero by ultrasonography [3, 6] and lead in many cases to termination of pregnancy. Iniencephaly has uniformly a dismal prognosis, and very few cases have been reported with a long survival [6, [8] [9] [10] [11] . We reported a girl with iniencephaly diagnosed at the age of seven years who is still alive after a follow-up of six years.
Case Presentation
A seven-year-old girl was referred to our department on February 2010 for exploration of a cranio-vertebral malformation.
At the examination, the girl was alert without mental delay and good results at school. She presented a retroflexion of head and a short neck ( Figure 1 ). She had also a congenital palsy of the right sixth nerve. Chest was normal. Imaging revealed an hyperlordosis of the cervical spine and enlargement of foramen magnum, spina bifida occulta of the first and second cervical vertebrae ( Figure  2 ) and fusion of the third, fourth and fifth cervical vertebrae ( Figure 3 ). MRI showed a split of medulla and a cerebellar mass lesion extending in occipital bone which is probably a dermoid cyst ( Figure 4 ). Other investigations precluded other systemic malformations. According to the clinical and radiological features, we have concluded to the diagnosis of mild form of iniencephaly. The patient was managed conservatively since she was not disabled in her daily life. She is still under clinical and radiological monitoring, and follow-up is of six years.
Discussion
Iniencephaly is a part of neural tube defects as anencephaly, encephaloceles and spina bifida [2, 6] . Incidence of this disease is thought to be between 1/1000 and 1/ 100,000 births. There is a female preponderance with a sex ratio of 1:3 to 1:9 [3, 6] ; our patient was also a female. Iniencephaly is the result of a disorder of development of the skull base and the cervico-thoracic spine before the closure of the anterior neuropore at the 24th day of gestation [6] . There is no definite evidence for etiologic factors, Abstract > Iranian Journal of Neurosurgery but it seems that there are nutritional, environmental and genetic factors [2, 3] . The malformation can be observed in families with history of neural tube defects. There was no history of neural tube defect in the present case. Iniencephaly is characterized by a variable defect of occipital bone resulting in enlargement of foramen magnum, a partial or total absence of the cervical and thoracic vertebrae with fusion in some cases, a varying degree of incomplete posterior fusion of vertebrae, important shortening of the spine consecutive to a marked lordosis and hyperextension of the spinal column [3] [4] [5] [6] . There is generally an upward turned face with mandibular skin directly continuous with that of the chest [3] . Our patient had a short neck, an enlarged foramen magnum, spina of the first and the second cervical vertebrae and fusion of inferior cervical vertebrae. Thoracic spine was not involved. Based on these features, we have concluded that our patient had a mild form of iniencephaly. This form has been described by some authors [8, 11] . Lewis has classified iniencephaly in two main groups: iniencephaly apertus which is associated with cephalocele and iniencephaly clauses which is associated with spinal defect but no cephalocele [3] . Our patient was in the second category. Iniencephaly and Klippel-Feil syndrome were confused in the past. In both conditions, fibrous bands connecting occiput and cervical spine are present; this leads to retroflexion of the cervical spine. However, there is an enlarged foramen magnum communicating with the spinal canal through posterior spinal defect in iniencephaly. Difference between the aforementioned disorders can be made by 3D CT [11] .
Iniencephaly can be associated with nervous and other systemic malformations. Nervous malformations such as anencephaly, posterior encephalocele, microcephaly, polymicrogyria, glial heterotopias, atresia of the ventricular system, disorganization of brain stem and or spinal cord, vermian agenesis, and cerebellar cyst are not specific and various [3, 7, 12, 13] . Our patient had a duplication of medulla and a cerebellar lesion which is probably a demoidcyst. It is of note that nature of cerebellar cysts observed in iniencephaly is not always specified in literature. Systemic malformations are numerous such as omphalocele, diaphragmatic defect with hernia, gastrointestinal malformations, cardiovascular and genitourinary malformations, hypoplastic lungs, single nostril, facial cleft, cyclopia, club feet and arthrogriposis. There is, in some instances, an overgrowth of arms compared to legs [14] . Our patient didn't exhibit any of these malformations. Prenatal diagnosis can be made by ultrasonography, but evaluation must be careful. Pungavkar (2007) proposed to add an ultrafast MRI when there is a suspicion of iniencephaly on ultrasonography. When prenatal diagnosis is made, termination of pregnancy is proposed in some countries [6] .
Iniencephaly is almost invariably lethal. At our knowledge, there are very few papers in Anglo-Saxon literature describing patients alive [2, [8] [9] [10] [11] 15, 16] . Our patient is still alive at 13 years. Age of cases alive reported varied from two months to 24 years [9] . All the cases seem to be mild form of iniencephaly. The oldest patient has been operated in infancy for cervico-occipital meningoencephalocele and has a ventriculoperitoneal shunt; she has a normal intellect and lives independently [3] . Surgery has been proposed for some patients alive because the deformity is important and handicaps them [10, 16] . Authors proposed suboccipital release, gradual flexion of head in halo brace and subsequent occipito-cervical fusion to maintain correction. We have decided to practice a conservative management for our patient since she had a quite normal daily life.
Conclusion
Iniencephaly is a very rare neural tube defect with numerous associated malformations. Prenatal diagnosis can be made at the first trimester of pregnancy by ultrasonography and can lead to abortion. However, mild form exists and can be compatible with long survival. The prognosis of this disorder is dismal but not uniformly fatal.
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